ANALYSIS APPARATUS AND ANALYSIS METHOD 

BACKGROUND OF THE INVENTION 

1. Field Of The Invention: 

The present invention relates to an analysis apparatus such 
as a thermal analyzer etc. and in particular relates to an 
analysis apparatus for consecutively measuring a plurality of 
samples . 

2. Description Of Related Art: 

Measurement signals measured by an analysis apparatus 
include errors caused by various factors. It is therefore 
necessary to calibrate for errors included in measurement 
signals by carrying out device calibration using reference 
samples or reference materials in order to obtain a more precise 
measurement signal . For example , when carrying out measurements 
for temperature signals using a thermal analyzer for measuring 
properties of a sample while changing the temperature, error 
factors exist such as errors due to thermocoupling itself when 
measuring temperature, errors due to electrical circuit systems , 
and errors due to changes in heat transfer conditions due to 
differences in the type of sample container, measurement 
atmosphere or heating rate. As a result, in temperature 
calibration of a thermal analyzer, melting points are measured 
using one type or a plurality of types of high-purity metals 
as a reference material as the melting points of the metals 
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is already known, calibration values are obtained from 
differences in documented values, and temperature signal 
calibration is carried out. 

The content of these error factors changes according to 
measurement conditions but there are also error factors, the 
content of which do not change due to measurement conditions, 
error factors the content of which changes, and error factors 
that are themselves included as part of the conditions. Of the 
error factors occurring in the temperature signal of the 
aforementioned thermal analyzer, cases where the type of sample 
container, the measurement atmosphere and the heating rate 
themselves are changed as measurement conditions in line with 
the objective of the measurements . Therefore, in order to obtain 
a high-precision measurement signal, it is necessary to carry 
out device calibration under the same conditions as for actual 
measurements. However, the procedure for carrying out device 
calibration for the analysis apparatus is complex and 
time-consuming and it is difficult to carry out device 
calibration prior to every measurement. 

Therefore, in related analysis apparatuses, calibration 
conditions obtained by carrying out device calibration under 
a plurality of types of measurement conditions in advance are 
saved in advance. Then, prior to starting measurement, means 
are provided for selecting calibration conditions appropriate 
for the measurement conditions from the saved calibration 
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conditions . 

Further, with a thermal analyzer, the influence of the type 
of sample container on the measurement precision is substantial 
amongst the aforementioned error factors. Means are therefore 
provided to preset calibration conditions for each type of sample 
container in advance, select the type of sample container at 
the condition setting prior to measurement, and automatically 
select preset calibration conditions. 

When measurements are carried out for a plurality of samples 
using an autosampler etc. , individual measurements are carried 
out under different measurement conditions and it is necessary 
to use calibration conditions in line with each of the 
measurement conditions. With related analysis apparatuses, 
when a plurality of measurements are carried out there are no 
means for designating different calibration conditions for each 
measurement, and a single calibration condition designated 
before starting is used in all measurements that are carried 
out consecutively. 

Further, with thermal analyzers having means for 
automatically selecting calibration conditions preset 
according to the type of sample container, because the same 
calibration conditions can be used if the type of sample 
container is the same, it is not possible to measure by changing 
over calibration conditions based on conditions outside the 
preset types of sample container . Because of this , when a 
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plurality of types of measurement are carried out using a related 
analysis apparatus, it is not possible to designate the most 
appropriate measuring conditions taking into account 
calibration of error factors other than the type of sample 
container and this becomes troublesome with regards to obtaining 
a highly precise measurement signal by carrying out measurements 
using average or typical calibration conditions. 

SUMMARY OF THE INVENTION 
An advantage of the present invention, it is to provide 
an analysis apparatus capable of designating arbitrary 
calibration conditions for each measurement when a plurality 
of types of measurement are carried out using an autosampler 
etc . 

An analysis apparatus of the present invention comprises 
a measurement head for measuring sample characteristics; 
storage means for storing calibration conditions made by 
performing device calibration in advance; a measurement 
sequence capable of setting calibration conditions used in each 
measurement step; designation means for designating 
calibration conditions for each measurement step of a 
measurement sequence; and measurement control means for 
controlling a series of measurements in accordance with a 
measurement sequence, for carrying out measurement after first 
setting calibration conditions designated for each measurement 
step at the measurement head when executing each measurement 
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step . 

BRIEF DESCRIPTION OF THE DRAWINGS 
FIG . 1 is block diagram showing an embodiment of the present 
invention. 

FIG. 2 is a schematic view of a measurement sequence of 
the embodiment of the present invention. 

FIG. 3 is a flowchart of the operation of the embodiment 
of the present invention. 

DETAILED DESCRIPTION OF THE INVENTION 

An embodiment of the present invention will be described 
in detail in the following based on the drawings. FIG. 1 is 
a block diagram of an example of the present invention 
implemented in a thermal analyzer . In the drawings , ameasurement 
head 10 carries out actual measurements, with a measurement 
station 2 0 carrying out control of the measurement head 10 while 
conversing with an operator via a user interface , with the device 
as a whole therefore functioning as a thermal analyzer. The 
measurement head 10 comprises a sample 11, furnace 12, 
measurement controller 13, temperature program storage means 
14, calibration conditions storage means 15, temperature sensor 
16, and physical quantity sensor 17. The sample 11 is inserted 
into a sample container and mounted in the furnace 12 . The furnace 
12 has a role of heating the sample 11 under the control of 
the measurement controller 13. The measurement controller 13 
controls the furnace 12 according to a temperature program stored 
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in the temperature program storage means 14. Calibration is 
then carried out for signals acquired from the temperature sensor 
16 and the physical quantity sensor 17 using the calibration 
conditions stored in the calibration conditions storage means 
15 and the results are sent to the measurement station 20 as 
thermal analysis data. 

Upon receiving a new temperature program or calibration 
conditions from the measurement station 20, the measurement 
controller 13 installs the received new temperature program 
or calibration conditions in the temperature program storage 
means 14 or calibration conditions storage means 15 after 
discarding a temperature program stored currently in the 
temperature program storage means 14 or calibration conditions 
stored in the calibration conditions storage means 15. 

The measurement station 2 0 comprises a measurement head 
controller 21, a measurement sequence 22, a calibration 
conditions file 23, a temperature program file 24, and input 
means 25. The measurement sequence 22 is an arrangement for 
a measurement procedure for carrying out a plurality of 
measurements and is comprised of a plurality of measurement 
conditions and calibration conditions having an execution order . 
In the following, one measurement procedure within a measurement 
sequence is referred to as a measurement step. 

An example of a measurement sequence is shown in FIG. 2. 
One measurement step comprises a measurement step number showing 
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the order of execution, a measurement sample container number 
for identifying the measurement sample container, a reference 
sample container number for identifying a reference sample 
container, a temperature program file name and a calibration 
conditions file name. The usage of this measurement sequence 
is to control an autosampler in cases where an autosampler (not 
shown) is affixed to the measurement head 10 and set conditions 
for measuring a plurality of samples , and is preset with a series 
of measurement conditions to be carried out, for example, on 
a certain day, when an operator manually changes a sample to 
carry out measurements . _ 

The calibration conditions file 23 is a file saved with 
calibration conditions obtained by carrying out device 
calibration in advance. The temperature program file 24 is a 
file for saving a temperature program for carrying out 
measurements . 

The input means 25 is means for inputting the temperature 
program file name and the calibration conditions file name for 
each measurement step of the measurement sequence 22. 

The measurement head controller 21 controls the measurement 
head 10 according to the measurement sequence 22 so as to execute 
a sequence of measurements. When an instruction to start 
execution is received from the operator, the measurement head 
controller 21 reads the measurement step for measurement step 
number (1) from the measurement sequence 22 and sends the 
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temperature program (Temp Prog 1) and calibration conditions 
(Calib 1) designated by the file name to the measurement head 
10. Further, when an autosampler (not shown) is added to the 
measurement head 10 , an instruction set at the furnace for 
installing a sample container of a number designated for the 
autosampler is provided and when an autosampler is not added, 
an instruction to install a sample container of a number 
designated by an operator at the furnace 21 is outputted by 
the measurement head controller. When it is confirmed that the 
sample container is installed in the furnace 12 , the measurement 
head controller 21 sends a measurement start instruction to 
the measurement head 10. When the measurement head 10 finishes 
measurement and the measurement step finishes, the next 
measurement step of the measurement sequence 22 is started. 
The measurement head 21 then carries out a similar operation 
for each measurement step until all of the measurement steps 
remaining in the measurement sequence 22 are executed. 

The functions with which the measurement station 20 is 
equipped are implemented by a personal computer or workstation 
equipped with a user interface such as a keyboard and mouse 
and CRT etc. and software operating on the personal computer 
or workstation. 

Next , a description is given of the operation of the thermal 
analyzer of the present invention based on the flowchart of 
FIG. 3. 
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In step SI, when a start instruction is received from an 
operator, the measurement station 20 starts to execute the 
measurement sequence 22. 

In step S2, a measurement step number index i indicating 
the measurement step number of the next measurement step to 
be executed is initialized to L 

In step S3, a determination is made as to whether or not 
a measurement step of the same measurement step number as i 
is present, and when this is not the case, step Sll is proceeded 
to and execution of the measurement sequence ends. When this 
is the case, step S4 is proceeded to. 

In step S4, a sample container of the number designated 
by the measurement step is installed. When an autosampler (not 
shown) is added to the measurement head 10, installation of 
a sample container of the designated number is instructed to 
the autosampler, and when an autosampler is not added, an 
instruction to install a sample container of the designated 
number is outputted to an operator. When it is confirmed that 
installation of the sample container to the furnace is complete, 
step S4 ends and step S5 is proceeded to. 

In step S5, a determination is made as to whether or not 
a calibration conditions file name is designated for this 
measurement step. When a calibration conditions file name is 
designated, step S6 is advanced to, and the contents of the 
designated calibration conditions file are sent to the 
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measurement head 10. When the measurement head 10 receives 
calibration conditions, calibration conditions stored in the 
calibration conditions storage means 15 are discarded, and the 
new calibration conditions are stored in the calibration 
conditions storage means 15. 

When a calibration conditions file name is not designated, 
the calibration conditions currently set in the calibration 
conditions storage means 15 continue to be used. 

In step S7 , the measurement station 20 reads a temperature 
program file designated in the measurement step and sends the 
temperature program to the measurement head 10 . The measurement 
head 10 then discards the temperature program stored in the 
temperature program storage means 14 and loads the new 
temperature program into the temperature program storage means 
14. 

In step S8, . the measurement station 20 outputs an 
instruction for starting measurement to the measurement head 
10. When the measurement head 10 receives a measurement start 
instruction, running of the temperature program commences so 
that temperature control of the furnace is carried out, and 
after acquiring a signal from the temperature sensor 16 and 
the physical quantity sensor 17 and calibrating the signal using 
calibration conditions set in the calibration conditions 
storage means 15, measurement is executed by sending this data 
to the measurement station 2 0 as thermal analysis data. 
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When the temperature program ends and measurement is 
complete, in step S9 , when an autosampler (not shown) is added 
to the measurement head 10, the measurement station 20 outputs 
an instruction to return the sample container to the original 
posit ion with respect to the autosampler , and when an autosampler 
is not added, as the measurement is complete, a message is 
outputted to the operator to remove the sample container from 
the furnace 21. 

In step S10, 1 is added to the value of the measurement 
step number index i. 

Thereafter, a loop of step S3 to step S10 is repeated until 
measurements are taken for all of the measurement steps so that 
a determination is made in step S3 that there is no measurement 
step of measurement step number = i. 

According to the analysis apparatus of the present invention 
described above, it is possible to use the most appropriate 
calibration conditions in line with measurement conditions as 
normal when a plurality of types of measurement are carried 
out consecutively . Inparticular , it is possible to obtainhighly 
precise measurement results by making it possible to select 
calibration conditions that take into account error factors 
other than the type of sample container. 
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